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A line has equatioly = 2x — 7 and a curve has equatigr= x* — 4x + ¢, wherec is a constant. Find

the set of possible values offor which the line does not intersect the curve. [3]
: . . . X 9\

Find the coefficient ok in the expansion oéé + ?) . [4]
(i) Express 82— 6x+ 2 in the forma(x + b)? + ¢, wherea, b andc are constants. [3]

(ii) The function f, where@) = x® — 3x% + 7x — 8, is defined fox € R. Find f'(x) and state, with a
reason, whether f is an increasing function, a decreasimgfifan or neither. [3]

The diagram shows a metal pldBABCDEF consisting of 3 sectors, each with cerf@eThe radius
of sectorCOD is 2r and angleCOD is 6 radians. The radius of each of the sect8B@®A andFOE
isr, andAOED andCBOF are straight lines.

(i) Show that the area of the metal plateigr + 6). [3]

(i) Show that the perimeter of the metal plate is independeét of [4]

Relative to an origirO, the position vectors of the poinfsandB are given by

p-6 4-2p
—> —>
OA=(2p—6) and OB = p )
1 2
wherep is a constant.
(i) Forthe case wher@A is perpendicular t®B, find the value op. [3]

(ii) For the case wher®AB is a straight line, find the vecto?A anda?i. Find also the length of
the lineOA. [4]
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6 A ballis such that when it is dropped from a height of 1 mett@moiinces vertically from the ground
to a height of 0.96 metres. It continues to bounce on the gf@nm each time the height the ball
reaches is reduced. Two different modésandB, describe this.

ModelA: The height reached is reduced by 0.04 metres each time tHzobaces.
ModelB: The height reached is reduced by 4% each time the ball beaunce

(i) Find the total distance travelled vertically (up and dowy}le ball from the 1st time it hits the
ground until it hits the ground for the 21st time,

(@) using model, [3]
(b) using modeB. [3]

(i) Show that, under mod#, even if there is no limit to the number of times the ball baes)dhe
total vertical distance travelled after the first time itshithe ground cannot exceed 48 metres.

[2]
.1 .
7 (& Show thatthe equatlogo—Se + 3sinftan6 + 4 = 0 can be expressed as
3cog0-4cosh-4=0,

1 .
and hence solve the equatleglgs—e +3sinftan6 + 4 = 0 for 0° < 6 < 360°. [6]

(b)

y=acosx—-b

The diagram shows part of the graphyof acosx — b, wherea andb are constants. The graph
crosses th&-axis at the poin€C (cos™'c, 0) and they-axis at the poinD (0, d). Findc andd in
terms ofa andb. [2]

8 The function fis defined by(kK) = 3x+ 1 for X < a, wherea is a constant. The function g is defined
by g(X) = -1 - x? for x < —1.
(i) Find the largest value & for which the composite function gf can be formed. [2]

For the case whera= -1,
(ii) solve the equation f) + 14 =0, [3]
(iii) find the set of values of which satisfy the inequality gk) < —50. [4]
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9 A curve passes through the pof{4, 6) and is such tha{d!

vl 1+ 2x72. A point P is moving along

the curve in such a way that tikecoordinate of is increasing at a constant rate of 3 units per minute.

(i) Find the rate at which thg-coordinate oP is increasing whePR is atA. [3]
(i) Find the equation of the curve. [3]
(iii) The tangent to the curve Atcrosses th&-axis atB and the normal to the curve Atcrosses the

x-axis atC. Find the area of trianglaBC. [5]

10 The function f is defined by(kK) = 2x + (X + 1)~ for x > —1.

(i) Find f'(x) and f'(x) and hence verify that the function f has a minimum value a0. [4]
y
A
A3 3) Y= 2eH (xr )
B(1, 23)
o) » X

The pointsA(—%, 3) andB(1, 2;11) lie on the curvey = 2x+ (X + 1)72, as shown in the diagram.
(ii) Find the distanc&B. [2]

(iii) Find, showing all necessary working, the area of the shaelgidm. [6]
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